1. Introduction {#sec1}
===============

Subcutaneous tissue, skeletal muscle and skin metastasis that presents as soft tissue metastasis are rarely reported in the literature [@bib1]. Prevalence of skin metastasis of any cancer type was between 0.75% and 9%. Soft tissue metastasis have appeared usually in the back, chest wall and abdomen [@bib2]. In most cases cutaneous metastasis occur after initial diagnosis of primary cancer. Skin metastasis may appear at the same time or before primary cancer has been diagnosed [@bib3]. Soft tissue metastasis from lung cancer are rarely reported and are a sign of advanced disease and poor prognosis [@bib4]. The discovery of several genetic alterations in NSCLC, has provided best treatment of tumor with oncogene abberations using molecular targeted drugs [@bib5]. Subcutaneous nodules should alert physicians to take a biopsy. Histopathological, immunohistochemical and molecular studies should be done immediately. We reported a young woman with ALK positive lung adenocarcinoma that presented itself initially as a single subcutaneous nodule. The patient was treated with tyrosine kinase inhibitors crizotinib and ceritinib. She is in her third year and well.

The 29-year-old female presented a two-month history of an enlarging, slightly painful back nodule near the scapula without any history of trauma or insect bite. She had a history of cytologically benign parapneumonic pleural effusion a year before which was resolved after the treatment. She had no complaints of fever, chills, rash, cough, shortness of breath, hemoptysis, mouth ulcers, artralgias, dysuria, or loss of weight. She denied tobacco use, second hand smoking, or occupational exposure. Her family history was negative for malignancies. The physical examination revealed a single 2 × 2 cm firm, slightly tender, freely mobile back mass without induration, erythema, or involvement of the skin. She had a normal blood count, basic metabolic panel, liver function tests, and coagulation profile. Superficial soft tissue ultrasonography (USG) showed a 8.8 × 8.6 × 11 mm subcutaneous hypoechoic nodular lesion neighboring the fascia.

With a presumptive diagnosis of folliculitis or soft tissue lesion, the patient underwent excision with wide margins. Operative findings revealed 11 mm firm, subcutaneous mass superficial to the fascia, surrounded by fat tissue. Histopathology revealed adenocarcinoma with acinar and cribriform pattern ([Fig. 1](#fig1){ref-type="fig"}). Immunohistochemical analysis showed strong expression of TTF-1, Napsin A, and cytokeratin 7 in the tumor cells ([Fig. 2](#fig2){ref-type="fig"}). These findings were consistent with lung cancer subcutaneous metastasis. After this diagnosis was made, a positron emission tomography (PET) scan was made which confirmed a hypermetabolic (SUV max: 4.73) mass in the left lower lung lobe, infrahilar, mediastinal and supraclavicular lymph nodes as well as bone involvement ([Fig. 3](#fig3){ref-type="fig"}). At the same time we immediately did a real time PCR for detection Epidermal growth factor (EGFR) mutation and immunohistochemical study for detecting ALK tranclocation. EGFR gene was analysed using real time PCR test. For the qualitative detection of the gene, DNA was derived from formalin-fixed paraffin-embedded subcutaneous tumor tissue using standard protocol (cobas EGFR Mutation Test, Roche). The EGFR mutation tested negative for mutations in exons 18, 19, 20 and 21 of gene. There was strong diffuse cytoplasmic expression of the ALK protein using a rabbit monoclonal primary anti-ALK antibody (clone D5F3; Ventana Medical Systems) ([Fig. 4](#fig4){ref-type="fig"}), an OptiView 3,3\'-diaminobenzidine Immunohistochemistry Detection kit and OptiView amplification kit (Ventana) and we used a fully automated assay using a BenchMark XT automated slide stainer (Ventana Medical Systems). The presence of the EML4-ALK rearrangement was verified by Fluorescence in situ hybridization (FISH), using Zytolight TriCkeck probe for ALK/EML4 (Zytovision molecular diagnostic simplified). 70% of the neoplastic cells were positive for rearrangement ([Fig. 5](#fig5){ref-type="fig"}).Fig. 1(a): Subcutaneous tissue with adenocarcinoma. Fig. 1: (b): Acinar and cribriform pattern.Fig. 1Fig. 2(a): Tumor cells immunoreactive to Napsin A. Fig. 2: (b): Tumor cells immunoreactive to TTF-1.Fig. 2Fig. 3PET scan.Fig. 3Fig. 4Tumor cells are diffuse and strongly immunoreactive to anti ALK (D5F3) Ventana.Fig. 4Fig. 5EML4-ALK gene-positive translocation: split gene signal seen 70% of the nuclei, with sepaarate red and green signals (red signal: telomer side of the ALK gene, green signal: centromere side of the ALK). (For interpretation of the references to colour in this figure legend, the reader is referred to the web version of this article.)Fig. 5

The patient was treated with an ALK inhibitor, Crizotinib. The tumor response was seen on a CT scan after 4 weeks of treatment ([Fig. 6](#fig6){ref-type="fig"}). The patient was well with no evidence of progression for a year. A slight progression was observed in the lung and a suspicious submillimetric lesion in brain after a year. She was treated with Ceritinib which helped her go into remission. Currently it has been three years since the diagnosis and she is doing well once again, on the basis of regularly taking Ceritinib.Fig. 6CT: Tumor response to Crizotinib after treatment.Fig. 6

2. Discussion {#sec2}
=============

Lung cancer is a well-known cause for cancer related deaths [@bib1]. The majority of patients with advanced NSCLC maintains to be treated with cytotoxic chemotherapy. Novel targeted therapies in NSCLC patients have been developed [@bib6]. Known genetic translocations in lung NSCLC includes EGFR, ALK, KRAS, ROS1, BRAF, RET1, HER2 and recently described neurotrophic tyrosine kinase NTRK1 and Neurogenin 1 (NRG1) [@bib7]. EML4-ALK gene translocation is the most common in lung adenocarcinoma and in ALK rearrangements. In a small subset of NSCLC tumors, a chromosomal inversion event leads to the fusion of a portion of the ALK gene with the EML4 gene. The resulting EML4-ALK fusion protein is constitutively activated and transformed, leading to a state of oncogene addiction [@bib8]. EML4-ALK fusion and other ALK rearrangements are present in a range of 0,1--7,9% of patients with NSCLC. Clinical characteristics associated with the EML4-ALK gene fusion are adenocarcinomas, never or light smoking history and young adults [@bib8], [@bib9], [@bib10], [@bib11]. The literature still needs larger series to compare the significance of the young adults of EML4-ALK positive cancers.

The most common locali**z**ations of extrapulmonary metastasis in lung cancer are liver, bones, adrenal glands and brain [@bib1], [@bib11]. Metastases to the soft tissues, including skeletal muscle, subcutaneous tissue and skin, are rarely reported [@bib1]. The mostly reported primary cancers associated with cutaneous metastasis are lung and colon in males, breast in females mostly in the chest, abdomen, head, and neck [@bib12]. The rate of soft tissue metastasis changes according to the histological types [@bib13]. Adenocarcinoma has been shown to be the most common histological variant associated with soft tissue metastases [@bib12], [@bib13]. The correlation between molecular oncogene status and biological behavior may result in a distinct metastatic pat**t**ern. At initial diagnosis, ALK gene rearranged adenocarcinomas were found to be underlying in the metastatic sites [@bib14].

ALK rearrangement in lung cancer has been mostly associated with acinar, cribriform pattern, solid growth pattern, and with signet ring cell features [@bib15].

In our case, histopathology revealed adenocarcinoma with a acinar and a cribriform pattern. It was consistent with the literature.

The first treatment of choice for EML4-ALK positive lung cancer is TKI (Tyrosine kinase inhibitor) Crizotinib. Crizotinib is a small molecule that suppresses the activity of ALK fusion proteins. It was the first ALK inhibitor to be approved by the FDA for the treatment of ALK-positive NSCLC [@bib16]. The National Comprehensive Cancer Network advises that patients with advanced ALK-positive NSCLC are treated with crizotinib as a first line treatment. Ceritinib that is a second-generation ALK inhibitor is recommended for patients who develop crizotinib resistance or who are incapable of tolerating crizotinib [@bib17], [@bib18]. Ceritinib is a highly potent and selective ATP-competitive ALK tyrosine kinase inhibitor. Our patient was observed for nearly 3 years with regular CT examinations. In the first year, she was treated with Crizitonib 250 mg taken orally twice daily and progression was detected at the end of the year. The treatment was changed to Ceritinib 750 mg oral once daily and to date, she is doing well, using Ceritinib regularly.

3. Conclusion {#sec3}
=============

We believe ours is the first reported case of EML4-ALK positive adenocarcinoma presenting as subcutaneous nodule, in a non-smoker, otherwise asymptomatic young female, diagnosed incidentally by excision biopsy of the presenting nodule. The metastatic pattern of this NSCLC subtype is different from other lung cancers. Any skin lesions should be evaluated carefully, biopsies should be done to exclude metastasis. This case report highlights the importance of a united multidisciplinary reaction from medical doctors (physician, pathologist, and oncologist) to a tumor genotyping in lung cancer due to their unique tumor biology and rapid effectiveness of the next generation tyrosine kinase inhibitors. Uncommon clinical presentation and presence of metastases in pulmonary adenocarcinoma in younger patients should be presented to physicians in urgency to perform the corresponding molecular tests in order to offer the best treatment options as fast as possible.
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